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ABSTRACT:

On March 30, 1989, at 0320 hours, the unit experienced a reactor trip from
100% power. The reactor trip signal was initiated by a turbine trip, which
resulted from the loss of both the main and backup +15 volt turbine
electro-hydraulic (E-H) control power supplies. Loss of both the main and
backup power supplies initiates an automatic turbine trip, which in turn will
initiate a reactor trip when the unit is above 10% power. At 0400 hours, the
licensee made notification to the NRC of the reactor trip pursuant to
10CFR50.72(b)(2)(ii) via the Emergency Notification System. Subsequent
investigation and troubleshooting identified blown fuses in both the main and
backup power supplies and five defective or suspect power supply regulating
transistors. The power supply fuses and transistors were replaced. Also,
adjustments were made to overvoltage protective circuitry settings.
Subsequent post-maintenance testing showed all equipment to be operating
properly. This Licensee Event Report is submitted pursuant to the
requirements of 10CFR50.73(a)(2)(iv)
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I. Description of Event

On March 30, 1989, the unit was operating at 100% power with routine
activities in progress and all parameters and indications normal. 1

At 0320 hours, an automatic reactor trip was received. The initiating
reactor trip signal was determined to be a turbine trip. Plant

conditions were stabilized in accordance with Emergency Operating
Procedures with no significant problems or discrepancies. At 0400 hours,
the licensee made notification to the NRC of the reactor trip pursuant to
10CFR50.72(b)(2)(i1) via the Emergency Notification System.

Subsequent investigation by licensee Instrumentation and Control (I1&C)
personnel revealed that both the main and backup +15 volt turbine
electro-hydraulic (E-H) control power supplies had failed. Loss of both
+15 volt power supplies initiates an automatic turbine trip, which in
turn will initiate a reactor trip when the unit is above 10% power.

II. Cause of Event

Subsequent troubleshooting and investigation revealed two factors which
contributed to the loss of both the main and backup +15 volt power
supplies. These factors are identified and described below:

a) Regulating transistors in the main +15 volt power supply:
Troubleshooting of the power supply failures resulted in the
replacement of five regulating transistors in the main +15 volt
power supply. These transistors were identified as either

defective or suspect; all showed indications of "leakage" current
(improper passing of current through the transistor which is
indicative of transistor breakdown) which increased the gain on the
output stage of the power supply. The increase in output voltage.
apparently triggered an overvoltage protective circuit which caused
the output fuse to blow. When the backup +15 volt power supply
assumed the load, its overvoltage protective circuitry was also
triggered, which caused its output fuse to blow. The degraded
condition of these transistors has been attributed to aging.

b) Power supply interconnections: The main and backup +15 volt power
supplies are effectively "auctioneered" in that the main power

supply is set to carry normal load and the backup power supply is

set to assume load upon a failure of the main unit. However, these
power supplies are not completely isolated from one another.



Interconnecting cables between the power supplies allow them to
work as a unit. This interconnection allows the possibility of
transferring an independent fault created within an individual
power supply, which could result in the loss of both the main

1 H. B. Robinson Steam Electric Plant, Unit No. 2 is a Westinghouse
700 megawatt Pressurized Water Reactor power plant, in commercial
operation since March 1971.

2EIIS Codes: System - JJ; Component - RJX; Manufacturer - W120.
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and backup power supplies.
II1. Analysis of Event.

The Reactor Protection System (RPS) is designed to trip the reactor upon
receipt of a turbine trip signal when the unit is above 10% power. This
feature protects the Reactor Coolant System from an overpressure or
overtemperature condition due,to a loss of export load.

Failure of both the main and backup +15 volt E-H control power supplies
provides an automatic turbine trip signal. The unit power level at the
time of the event in conjunction with the automatic turbine trip signal
required an actuation of the RPS. The RPS performed as designed, and at
no time during the event was there any threat to the health and safety of
the public. Also, the E-H control system and the associated +15 volt
power supplies are not safety-grade equipment and have no required
functions during a Safeguards or RPS actuation.

This event is reported in accordance with the provisions of
10CFR50.73(a)(2 )(iv).

IV. Corrective Actions.

The following actions have been taken to address the power supply
failures:

a) Suspect (i.e., marginal) and defective regulating transistors have
been replaced in the main +15 volt power supply. Also, the blown
fuses were replaced in both the main and backup power supplies.

b) The overvoltage protective circuitry settings were adjusted in both
power supplies. The main power supply was electrically aligned,

and both power supplies were tested separately and in parallel with
satisfactory results.



c¢) The existing power supplies are original installation equipment.
It was recognized prior to the last refueling outage that these
power supplies are outdated and should be replaced with new,
upgraded models which are recommended and supplied by the turbine
vendor. Replacement power supplies have already been procured.
The installation of the new power supplies and support equipment
is expected to be accomplished during the next refueling outage, or
during the next outage of sufficient duration to allow completion
of installation and testing. This is contingent upon finalization

of installation and testing methods, and the availability of parts
and vendor services.

A detailed investigation of this event will continue in accordance with the
plant Corrective Action Program. Any additional corrective actions that
result from this further investigation will be reported as a supplement to
this LER.
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V. Additional Information

A. Failed Component Identification.

Westinghouse E-H Control Power Supply Manufactured by Solid State
Controls, Inc. Model PS-R14-DCA.

B. Previous Similar Events
None
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Gentlemen:

The enclosed Licensee Event Report (LER) is submitted in accordance with
10 CFR 50.73 and NUREG-1022 including Supplements No. 1 and 2.

Very truly yours,

R. E. Morgan

General Manager

H. B. Robinson S. E. Plant
CTB:dwm

Enclosure

cc: Mr. S. D. Ebneter

Mr. L. W. Garner
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